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By  Arthur  0.  Copo,  Mark  R.  Klxxtw  and  Richard  Keller 


(2)  dupont  Fellow,  19?0-1951. 


Received 


Authentic  samples  of  the  two  Geometric  isomer o of  1,3 -diphenyl- 

If  . > 

cyclooctane  have  been  prepared  and  proved  to  be  identical  ^rith  the  tiro  ioomors 
previously  obt^ned  from  carbonyl -brideed  intermediates.  The  synthetic  route 
Involved  Frledel  •Crafts  addition  of  benzene  to  2-cyclooctcn-l-one  (lU), 
followed  by  reaction  of  the  resultlns  3-phenylcyclooctanone  (IV)  with  phenyl- 
lithium,  dehydration  of  the  tertiary  alcohol,  and  reduction  of  the  mlrcturc  of 
olefins  that  was  formed.  2-Cycloocten-l-one  was  prepared  by  Oppenaaer  or 
chromic  acid  oxidation  of  2rcycloocten-l-ol  (II),  obtained  from  the  acetate  (I), 
which  in  turn  was  prepared  from  3-brooocyclooctene  and  silver  acetate  or  clo- 
cycloSctene  and  mercuric  acetate. 


Convenient  routes  for  the  synthesis  of  elGht-meahorcd  rins  com- 
pounds from  carbonyl -brideed  intermediates  have  been  do  scribed  for  the  prepara- 

n n 

tloa  of  2,4-dlphonylcycloocta-l,4-diene,  2,4-diphenylcyclooctone  o.nd  3,5- 
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M ✓ 

dlphcnylcyclooctene . Evidence  for  the  structure  of  tlicoe  coupouadc 

(5)  A.  C.  Cope,  F.  8.  Fawcett  and  G.  Munn,  This  Journal,  73,  5I399  (1590) . 
baood  on  ultraviolet  absorption  spectra,  oxldotlve  decradatlon,  oiaalocjr  ^flth 

II  ^ 

a similar  synthaals  of  l-phenylcycloocta-l,5-dier'**^>  end  reduction  to  cna  or 

(J*)  A.  C.  Cope  and  E.  C.  Honnann,  lbld»,  7^  5405  (195o‘)j  D.  F. 

Rucen,  Ph.D*  Thesis,  Ilassochusetts  Institute  of  Tochr.olo^jy, 

1952. 

both  of  two  solid  •hydrocarbons,  believed  to  be  the  two  o^o—trlc  lcc:.:2r3  of 

1.5- dlphenylcyclooctane.^  The  presence  of  on  elclit-Kombcrod  rlnc  In  the  ccrlcs 
of  compounds  tras  not  definitely  proved,  but  Is  established  by  the  cyn;bhe3la 

of  cls»  and  trans -1^5 -dlphonylcyclooct ane  reported  In  this  paper, 

ft 

5-Srociocyclooctene,  prepared  from  cls-cyelooctcne  c.nd  li- 
broraooucclnlmldo,^  iras  treated  with  silver  acetate  in  Glacial  acetic  c.cid  ct 

(5)  A.  C.  Cope  and  L.  L.  Estes,  Jr,,  This  Journal,  72,  1129  (1950), 

room  temperature,  and  yielded  79p  of  2-cyclooctcn-l-yl  acetate  (l)  an  I 4^  of 

1.5- cyclooctadlcae,  The  allylic  acetate  I olso  was  prcpai’od  in  52r>  yield  from 

n 6 

cyclooctone  end  mercuric  acetate,  with  54/5  recovery  of  the  olefin, 

(6)  Preparation  of  allylic  acetates  from  cyclic  olefine  and 
tierourlc  acetate  is  described  by  W,  Treibs  end  n.  East,  Ann, , 

165  (1949). 

Saponification  of  the  acetate  I with  potassium  hydroxide  in  aqueous  ethanol 
yielded  2-cycloocten-l-ol  (II)  (91/5),  which  was  charactorizal  as  the  phcnyl- 

n 

urathan  end  by  quantitative  reduction  to  cyclooctanol, 

0::idation  of  the  alcohol  II  to  the  pure  ci,P-iinsaturatc;fL  hotor.e, 
2-cycloocten-l-onc  (III)  was  acccmpllshed  by  two  oxidations  with  chromic  acid 


In  aqueous  acetic  acidj  a third  oxidation  did  not  chcuir>Q  the  intensity  of  tho 
absorption  maximum  of  HI  at  230  n>u.  This  oxidation  procedure  rcculted  in  a 
poor  yield  of  the  puro  ketono  III,  however,  and  Oppenauer  oxidation  with  p- 
ben&oquinone  end  aluminum  isopropoxide  in  bonsene  was  preferable.  The  latter 
procedure  yielded  66$  of  the  ketone  IH  which  was  92^  puro  according  to  tho 
extinction  coefficient  at  230  m>t,  and  accordingly  contained  of  tho  alcohol 
I.  The  ketone  III  obtained  by  this  procedure  was  sufficiently  pure  for  uoc 
in  the  synthesis  deocxlbed  below. 

X 


I,  X = OCOOHa  III 

II,.  X ■ OH 

Since  2-cyclohexen-l-one  can  be  prepared  directly  by  tho 

7 

oxidation  of  cyclohefxene  with  chromic  acid  in  acetic  ocld,  on  effort  was  made 
(7)  C.  Whitmore  and  o,  W.  Pedlow,  Jr.,  This  journal,  759  (19^1). 

to  prepare  the  ketone  IH  by  oxidation  of  cis  -cyclooctene  under  olm:*Iar 

H ft 

conditions.  Tho  product  obtained  from  cyclooctene,  however,  was  cis-cyclooctene 


V 
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oxide  (Zd;j)  rather  than  the  ketone  III. 

(8)  K.  Zieslor  and  H.  Wilma,  Am.,  1 (1950)/  A-  C.  Copo,  S.  W. 
Fenton  and  C.  S.  Spencor,  This  Journal,  ?4,  5634  (I952). 


(9)  The  oxidation  of  other  (usually  hindered)  olefins  to  epoxides 
\rlth  chromic  acid  has  heen  reported.  See  W.  J.  Hickinhottem 
and  D.  G.  M.  Wood,  Nature,  I68,  35  (1951). 

IFTledel -Crafts  addition  of  hensene  to  the  carhon-carbon  double 
bond  of  the  ketone  UX  in  tbs  prosenco  of  aluminum  chloride  yielded  3* 
phonyleyclooctonone  (ZV)  (51^).  The  ketone  IV  was  Isolated  as  a solid, 
m.p,  61-62.3*,  and.  characterized  further  as.tha  semlcarbazone.  The  presence 
of  on  eight -mombered  rlnc  in  the  ketone  vns  established  by  reduction  by  a 
modified  Wolff-Kishner  xuathod  to  phenylcyclooctane,  vhlch  vas  Identified  by 

(10)  Huons-mnlon,  This  Journal,  68^  2487  (1946). 

comparison  vlth  an  authentic  sample. 

The  reaction  of  phenylllthium  vitb  5-phenylcycloocteaone  yielded 

I,3-dlphenylcyclo^tan-l-ol,  a viscous,  high-boiling  liquid  that  was  not 

isolated,  but  vas  dehydrated  by  heating  with  iodine  in  benzene  solution.  The 

product,  vhlch  vaa  isolated  in  82^  yield,  prasimably  vas  a mixture  of  1,3* 

and  2,4-diphcnylcyclooctene/  its  ultraviolet  spectrum  ( x isax.  * 1°S  ^ 

•>  5 

4.13  in  cyclohexane)  vas  very  similar  to  the  spectra  of  2,4-diphenylcycloocteioe 
(Xmax.  248.5  m^u  , log  £ 4.00)  and  1-phenylc^looctene  ^ ("X  uax.  log6  4.07). 

(11)  .A.  Ci  Cope  and  A.  A.  D^Addleco,  ibid. , 5419  (1951). 
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Catalytic  hydroocaatlon  of  the  miirtixrc  of  1,5-  and  2,4-dlphcaylcyclo3CtcnQ3 
vlth  a pallcdiusi  catalyet  resulted  in  the  absorption  of  102^;  of  one  molar 
equivalent  of  h^rosea  ood  formation  of  a mixture  of  the  els  and  tr?.ns  forms 
of  1,5-dlphenylcyclooctaae  (v)«  Fractional  crystallization  fron  methanol 
yielded  the  loss  soluble  isosor,  m.p»  83,5-85,8“,  wlilch  vas  idanticol  (by 
mixed  moltlns  point  and  comparison  of  infrared  spectra)  •jrltU  the  1,5-dlphanyl- 

cyclooctona  isomer  irtth  the  same  melting  point  previously  prepared  Iron  a 

5 

carbonyl-hrldged  intermediate,  Tho  more  solublo  ioorner,vas  isolatod  fi*o'.a 
the  methanol  mother  liquors  as  a silently  Impure  solid,  m,p,  56-60“,  vhlch 
houever  did  not  give  a melting  point  depreosioa  vitli  the  piu’er  scnplc  from 
the  earlier  synthesis  (m,p,  60,6-61“),  The  two  samples  of  the  low-vaeltiixj 
isomer  also  hod  infrared  spectra  that  were  identical  ^ritliin  c,:poriiiontal  error. 


0 


CeHr-, 


CbHs 


Va,  n,p,  83,5-05,8* 
Vb,  m.p,  60.6-61.0“ 
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i;xp2rlia?:atal 


(12)  Koltix:;'  jointo  ai?e  corrected  end  boiling  poibvlis  ore  vmcor- 

rcctod,  Iv^c  are  indebted  to  Dr.  S.  M.  Hasy  and  his  ascociates 
for  aaolycoo. 

2-Cycloocten.l«yl  Acetate  (l).  - a euspcnclon  of  23.2  c-  of 

Oliver  acetate  in  50  lal.  of  claclal  acetic  acid  vae  added  in  porticuo  \rith 

n 5 

etlrriag  tmd  coollnc  to  a solution  of  26,7  g»  of  3-brcnocyclooctcna  in 
50  al.  of  claclol  acotle  ecld.  The  alxture.vaa  oUewed  to  otand  ovonilj^at  end 
then  vas  filtered  to  oeparato  the  Oliver  bromide,  viiich  waa  vaohed  vlth  75 
of  acetic  acid.  Tha  combined  filtrateo  wore,  concentrated  by  dictillGtlon 

throixgh  a 20  X l«5*cm.  column  paclccd  vlth  f^loco  hollceo  to  remove  acetic 

n 

acid.  Tha  dlotlllato  contained  1,3-cyclooctodlens,  \flxLch  vaa  ioolated  by 
dlBSolvins  it  in  ether,  vanhins  vlth  water  and  then  with  5/?  aqueous  sodlvni 
carbonate  to  remove  acetic  acid,  drylnc  over  r^acneniiea  sulfoto,  and  distilling 
throu£^  a semiatcro  column.  The  yield  wao  0.62  c« 

(86  nm.),  after  passlns  throtif^i  a.  cr*all  column  of  silica  c=3l  to  reiiovo 

traces  of  other  1,4901,  223-230  nju.  (£5740  in  cyclchonane)  (compare 

properties  in  ref.  5),  I'to  residue  reaalnlna  after  distillation  of  tho  acetic 

acid  Treis  filtered  to  remove  a small  emowt  of  solid  and  distilled  throuph  a 

cemlmlcro  column.  The  yield  of  2-cyclooctoa-l-yl  acetate  was  18,7  t:. 

25 

b.p,  55-59'  (1  Ha.),  1,4672,  A redistilled  analytlctil  sample  lied  tho 

' 25  25 

foUouins  i^iycical  properties!  b.p,  57'  (1  nsa,),  1.4630,  dj^  0,9393, 

Anal,  Calcd.  for  CioHieOas  C,  71»59|  H,  9»59, 

Found!  C,  71,11|  H,  9«49, 

2-Cycloocten-l-yl  acetate  also  was  prepared  by  heatins  a r.iix- 
tivre  of  10,0  C«  of  cycle  Be  to?ie,  29,0  g,  of  rorcurlc  aceta'  e and  10  rd.  of 
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gloclal  oeotlc  acid  iinder  reflux  in  an  oil  bath  at  l^O”  for  3 hourr..  The 

mixture  vas  cooled^  distilled  rapidly  at  1 mm.*  and  the  dlstlUato  ms  frcotlona.tcd^ 

yielding  g.  02$)  of  2>cyeloocten-l-yl  acetate>  b.p.  U6>118*  (20  na.)» 

25 

Dp  l.sooO*  By  the  procedure  described  shove  for  Isolation  of  l,2-*cyclo* 
octodlene>  3*^  6*  (3^^)  of  the  eyclooctene  vas  recovered  from  the  acetic  acid 
fraction. 

It  ^ 

g«Cyoloocten-l«ol  (II).  - fi-Cycloocten-l-yl  acetate  (7*7  £•) 
vaa  added  to  a eolutlon  of  3*6  8*  of  potassium  hydroxide  In  7 ol*  of  vater 
and.  13  ml.  of  ethanol^  end  the  eolutlon  vaa.  alloved  to  stand  for  4 hours 
vlth  occasional  ehahlng.  The  solution  vas  diluted  with  S3  ml.  of  vater  and 
extracted  vlth  30  and  S3  ml.  portions  of  ether.  The  extracts  vere  vat^ed  vlth 
vater^  dried  over  magnesium  sulfaten  concentrated^  and  the  rcoiduo  vas 
distilled  throu^  a semlmlcro  column.  The  yield  of  2»cyclooctcn>l>ol  vas 
3.88  6.  (91?t),  b.p.  74-  (2  mm.),  1.4959,^^  0.9756. 

Anal.  Colcd.  for  CeBxeOt  C,  76.14;  E,  U.I6. 

Found!  C,  T6.33|  E,  U.18. 

2-CyoloSeten*l-ol  also  vas  prepared  by  treating  3-bromocyclooctene 
vlth  ellver  acetate  In  acetic  acid  and  adding  the  solution  of  the  crude  acetate 
to  an  exeese  of  alcoholic  potassium  hydroxide.  The  yield  of  the  alcohol  by 
this  procedure  voe  73?&. 

g-CycloScten»l«yl  Ihenylurethan  vas  porepared  by  voxtalng  0.83  g. 
of  2<*eycloSeten-l*ol  vlth  0.27  g.  of  phenyl  Isocyanate  briefly  and  allowing 
the  mixture  to  stand  ovemi^  in  a stoppered  tube.  The  solid  product  vas 
extracted  vlth  hot  llgroin  and  crystallized  on  cooling  os  colorless  needles 
(0.39  8*,  78^),  n.p.  98.3*’93*»  Eecrystalllzatlon  did  not  change  the  melting 
point. 
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Anal.  Calcd,  for  CigllxoNPa:  C,  75.*^5i  K,  7.8lj  K,  5.71« 

Found:  C,  73.55j  H,  N>  5*70. 

It 

HirdroGenatloa  of  a eolutlon  of  0.415  q,  of  2-cyclooctea-l-ol 
In  4 ml,  of  acetic  acid  In  the  presence  of  0.4  g.  of  prereduced  platinum  oxide 
vas  eoB^ete  in  2 hours  and  104^  of  one  xaolar  e^ivalent  of  hydrogen  vas 
ahsozhed.  Cyclooctanol  vas  isolated  as  the  reduction  product  in  a yield  of 
0.52  g«  (7^)  Qxid  Idexxtified  as  the  phenyltirethan  by  m.p.  and  mixed  m.p. 

tl 

2»Cycloocton«l-one  (111),  (a).  - A solution  of  4,2  g.  of 
chrooim  trloxide  in  2 ml.  of  vater  and  9 of  acetic  acid  vaa  added  drop- 
vise  in  a period  of  50  minutes  with  rapid  stirring  and  cooling  in  an  ice 
bath  to  a BOlution  of  5*7  6*  of  2-cycloocten-l-ol  in  10  ml.  of  glacial  acetic 
acid.  The  mixture  vaa  atlrred  at  room  ten^rature  for  2 houxa,  partially 
neutralised  by  addition  of  a solution  of  10.1  g.  of  potassium  hydroxide  in 
50  ml.  of  voter  vlth  cooling,  and  extracted  continuously  vith  ether  for  12 
hours.  The  extract  vae  neutralised  to  phenolphthaleln  by  addition  of  aqueous 
potassium  hydroxide,  end  the  aq;ueou8  layer  vaa  extracted  vith  three  portions  of 
ether.  She  codbined  ethereal  soluti<^  vere  dried  over  magnesium  sulfate, 
concentrated  by  distillation  thzeu^  a helix-poched  column,  and  the  residue  vas 
fraetl<UBated  throu^^  a semimlero  column,  yielding  5*87  g*  (8S^)  of  a 
mixture  of  8-eyeloo''ten-l-ozie  and  2-cycloocten-l-ol,  b.p.  94-97*  (15  mm.), 

Sq  1.4940.  A redistilled  sssiple  vas  found  to  contain  58^  of  the  ketone  by 
comparlsdn  of  its  ttltravlolet  absorption  spectrum  vith  the  spectrum  of  pure 

W • 

2-eyeloocten-l-one.  A second  oocldation  of  the  mixt\ire  by  a similar  procedure 
gave  the  pure  ketone,  vith  physical  constants  that  vere  not  changed  by  a 
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thlxd  oxidatioa,  Tha  2-cyclooctca-l-on2  Icolated  after  ■the  third  o;dLdatloa 
hod  b.p.  89’  (14  on.),  ^ 1.4953,  X jj.^,  250  m>u  { £ 'r?Ou),  310 

(B.  80)  (In  S0i>  ethanol). 

Anal.  Coded,  for  CeBxsOt  C,  77.30j  H,  9* 7^.  Found: 

c,  77.3OJ  n,  io.o3. 

(b).  • 2.-CyclooetQn«l«ono  containing  a small  amount  of  2- 
cyelo8eten»l«ol  as  an  Impurity  vas  obtained  conveniently  by  Qpponaucr  oxlda- 
tion  of  the  elcc^ol.  A mixture  of  10.1  g.  of  2-cycloocten>l-ol,  43.2  g.  of 
pure,  dry  £»benzoqulnone,  16.3  g.  of  aluminum  Isopropoxldo  csal  600  ml.  of  dry 
'^benzene  vas  heated  \xnder  reflux  protected  from  atomspherle  moisture  for  30 
minutes.  The  mlxtur»  vas  elloved  to  cool  to  room  temperature,  and  stand 
for  23  hours,  after  vhlch  it  vas  again  heated  under  reflux  for  1 hour. 

After  codling  the  mixture  vlth  ice,'  1 1.  of  3^  hydrochloric  acid  %tas  added 
vith  shaking,  and  the  benzene  layer  vas  cdnibined  vith  en  ether  extract  of 
the  aqueous  layer.  The  solution  vas  vashed  vith  three  700>ml.  portions 
of  35(  sodium  hydroxide,  then  vith  voter,  and  dried  over  magnesium  sulfate. 
Distillation  throi^  a semimicro  column  after  removal  of  the  solvent  through 
a helix-packed  column  yielded  6.48  g.  of  2-cyeloocten-l-oDe,  b.p. 

88-90*  (12  mm«),  njj  1.49^1,  that  vas  9^  pure  according  to  the  intezuilty  of  . 
the  principal  ebsoxptlon  maximum  at  230  E,  7080  in  ethaxiol,  compared 
to  7700  for  the  pure  ketone). 

Oxidation  of  Cyclooctene  vith  Chromic  Acid.  - A solution 
of  I3.U  g.  chromium. trlQXlde  in  9 ini.  of  vater  and  33  ml.; of  acetic  acid 
vas  added  dropsrloe  vith  stirring  over  a period  of  seveo^  hours  to  a solution 
of  11.2  g.  of  cla -cyclooctene  in  22  ml.  of  glacial  acetic  acid  vith  cooling  In 
ice.  The  nixttiro  nras  allovad  to  stand  at  room  tesrrperature  for  2 days,  after 
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vblch  57  G*  of  potaoaluia  hydrcjxide  in  200  ml.  of  vnter  ocldod  and  the  mlx- 

tvire  vas  steam  distilled.  Ether  extraction  of  the  distillate  follOTie<l  hy 

concentration  and  fractionation  separated  0.9  6«  of  recovered  cyclooctcne  and 

5.5^  G.  (885S)  of  cycloocteno  oxide,  “vihich  after  treatment  ^rith  Girard's 

reasent  to  remove  a very  small  omoinat  of  a ketoiilc  impurity  had  n.p.  and  mi::ed 

8 

m.p.  vlth  an  authentic  sample  of  57-^9^. 

3-Rwnyicyclooctanooo  (ly).  - * 2-Cycloocton-l-one  (6.2  e,, 
from  procedure  b above)  vas  added  in  one  portion  to  a stirred  mixture  of  33.5 
g.  of  povdered  anhydrous  aluminum  chloride  and  500  ml.  of  dry  benr^ue. 

The  mixture  vas  stirred  and  heated  vindcr  reflux  for  5.5  hours,  after  ^^lilch  it 
vas  cooled  In  ice  and  shaken  ^rith  a mixture  of  500  ml.  of  ice  water  end  100 
ml.  of  concentrated  hydrochloric  aefd.  The  organic  layer  was  separated, 
combined  vlth  a 250-ml.  ether  extract  of  the  aqueous  laj^er,  washed  throe  tines 
with  water,  and  dried  over  raagneslm  sulfate.  After  renovsl  of  the  solvent, 
distillation  yielded  7»7  G»  of  crude  3-phenylcyclooctanone,  b.p.  75-13’^^* 

(0.3  tm.).  A mixture  of  the  crude  product  and  7.63  B»  of  Clrord'e  x-easent 
”T”  in  10  ml.  of  Glacial  acetic  acid  and  100  ml.  of  absoliitc  ethanol  Tras 
heated  xsnder  reflux  for  1 hour.  The  solution  was  cooled,  poured  Into  Jj-CO  ia7.. 
of  ice  water  containing  9 g*  of  sodium  carbonate,  and  non-ketonlc  m?.terlaX 
removed  by  extraction  with  two  200-ml^  portions  of  ether.  Concentrated 
hydrochloric  acid  (25  ml.)  \raB  added  to  the  aqueous  solution,  and  after  1 
hour  the  product  ms  extracted  with  two  200-ml.  portions  of  other.  Tlie 
extracts  were  washed  with  water,  dried  over  moGneslxmi  sulfate,  and  concen- 
trated. Distillation  through  a seaimicro  column  yielded  5. 11  g.  (51Vi)  of 
3-phenylcyclo6ctauone,  b.p.  U8-121*  (0.5  ma.).  The  ketone  solldlflei 


i 


"•Xl** 


raplcHj'’,  0.31  va.:z  t’o  a co; 

5;1  moblioaol-vab^x** 


p:jJ.r.'b 


oS  6l~or*,5'' 


Anat»  Calcd.  for  Ci^Ixc^Oj  C,  11/  0,97,  Tot'Jvlt 

H/  9*o4. 

3~r^yyAylc:vtJ.oo<rbtvaos;0  gcmlcni^o.y.o^.’^  vrio  prepared  *oy  licablns 
50  OG,  of  tho  kotoziO/  51  as*  of  o*Kalearl'iai:ldo  hyxlroolTlor'ido  ca.1  Cp  ac*  of 
eodiua  occtato  in  2 nl,  of  50)5  ethanol,  Tha  condcaifjanoao  (5S  n.;:,,  n,p, 
170-171*)  VR3  rocryatoUinad  from  2x1  othanol-jyator  oo  “x/alto  loaflobc/  n*p, 
173-W. 


j>nal,  Calcd,  for  CxsIlcullaOt  C/  h,  0.l6,  Found: 

Cf  69,671  H/  0,29, 

3-PheiiylcycloSctanona  (0,15  C*)  redvusod  to  phonylcyclo- 
octant  tiy  hootins  vith  0,5  C*  of  potaoaliu  hydro:dLdc  and  1,0  al,  of 
hydraclna  hydmto  in  10  ml,  of  dlothylono  glycol  in  a hot!:  at  X8o*  for  1,5 
boura^  and  then  at  210*  for  5 hours  ^ilo  chout  2 tol,  of  liquid  distlUod, 

Tha  ao2jutloo  vno  cooled/  codblned  vith  the  distillate/  and  pourod  into  50  nl« 
ef  vatar/  idiieb  vao  . extracted  vith  tvo  25-rCL,  portions  of  ether.  The 
axtroyeta  vere  vnsbed  vith  voter/  dried  over  zao{picslusi  oulfote  and  concen- 
trated, The  residua  voa  dlotillod  thrcru£h  a couinlcro  coliciri/  ylolcUn^ 

90  ns,  (6t{5)  of  phenylcyclooctano/  >,p,  approxtmtely  99*  (0,5  &«,)/ 

^ 11  . 

1,530^/  tt«p,  5«^~7«9*  and  ntead  sup,  vith  an  outhentlc  oes^e  6,2-0,0* , 

hS:L  and  2,4-j>ithenylcyeloocteneo,  - A oolutlcm  of  2,CQ  s» 
of  5*Shm:ylcycloSctanono  in  20  ol,  of  dry  ether  va,s  oddod  vrith  ctirrlng  during 
a period  ef  5 nlnuteo  in  a nitrocon  atmesplKjrQ  to  tho  phon^’llitMun  pvopared  froo 
^,72  g«  of  hrcnc^noono  cni  0,46  g,  of  lithlun  in  4o  nl,  of  ether.  Tl'.e 


riljcturo  va3  hcaietl  undoi*  rci’lu::  fov  0.5  hour,  after  ^rhich 


50  of 


aiO.Qd  ^rith  coolia3  ciid  ntlrrlaf^,  The  ether  Iciror  ■5*ao  couihluoa  -.rith  au  othcrcoJ. 


e::tract  of  the  aqueous  Inyor,  washed  . Ith  \r.  tar,  end  dric3.  ever  ur/ricsixia 
sulfata.  Oao-flffch  of  tho  solution  ^rao  rooervad  for  (xinsucccnsfUl)  atternts 
to  purify  the  tertlGcry  alcohol,  and  tho  reminins  four-flftlia  ^ras  coiiean- 
trated.  A colutlon  of  tho  residus  In  50  lal.  of  honzena  was  heated  under 
reflux  irlth  50  las.  of  iodina  for  6 hours,  vith  ceparatlon  of  the  tv::all 
enount  of  trater  foraed  in  a Dean  and  Stark  eeparator.  The  colution  ^rao 
cooled,  washed  ^d.th  codlun  thiosulfate  solution  end  \roter,  rnd  coaeentratel. 
Tho  roslduo  was  heated  in  a choirt-path  still-  for  2,5  hours  at  150“  end  0.5 
KH.  to  reaiovo  biphenyl,  end  tlien  distilled  with  a heating  blcel:  ten- 
peraturo  of  200-250“  (0.5  ks,),  a solution  of  tho  distillate  in  50  liil.  of 
pontano  was  agedn  washed  with  codiua  thiosulfate  solution,  i;atcr,  and  coa- 
ceatratod,  Slcrj  dictlllatlou  of  the  rosidue  in  a short-path  ctill  o,t 
0.5  BEi.  ^;ltli  a heating  block  tenooreture  ^of  170®  yielded  1.71  C»  Pf  c- 

I w 25 

iiebrtiuro  of  1,5-  ciid  2,4-diphenylcyclocstenos.  as  a viscous  liquid, 

1.595’*. 

Annl.  Calcd,  for  Cco^n^:  C,  91.55i  H,  8.^5.  Found: 

C,  91.25J  H,  8.51. 

l,5-PiphQaylcycloocten3  (V)«  - A oolution  in  10  at,  of 
acetic  acid  of  0.466  g,.of  tho  nljrturo  of  1,5-  end  2,J}-diphenylcyclooctcn2s 
described  above  was  hydrogenated  at  roou' temperature  and  atmobrilioric  pressure 
in  the  presence  of  0.45  g,  of  10^  poUadiTra  mi  Norlt,  Deduction  was  covnpT-etc 


-15- 


in  45  minutes  and  resulted  In  c.’jsoi'ptlon  of  102,'  of  one  molci’  cquive-loat  of 
hydrogen.  The  catoJLyst  vao  oeparated,  washed  iri'^^  acetic  acid  o.nd  peuLciie, 
and  the  filtra.te3  were  washed  with  water  and  codluiu  carhonato  solution  to 
remove  acetic  acid.  Concentration  of  the  pentane  solution  yielded  0.4'o6  q. 
of  a mixture  of  els-  ond  trans-lj5«^lphonylcyclooctc.uss  as  lui  oil  -rhich 
oolldifiedj  n.p,  54-66*,  The  mixturo  wao  fractionally  cryctalliizsd  fron 
methanol,  end  after  nine  crystallizations  the  least  ooluhlo  lso;;:er  hc/i 
m,p,  85,5-65*6*  QJii  nixed  m,p,  ^rith  a sample  prepared  hy  hydro  r;cr  at  ion  of 

tt  3 

2,4-diphenylcycloocta-l, 4-diene  (u,p,  65,6-85,1*)  of  65,2-05,0*, 
Eccryctcllizatioii  of  tho  mo3XJ  soluhle  IcoT^r  obtained  fro-a  the  nci;hcr  liquors 
yielded  a elichtly  impure  canplc,  n,p,  56-66®  and  ni::cd  n.p,  writh  e,  ccrplc 
ohtalncd  hy  hydrocciisatloa  of  2,4-diphenylcycloeetcne  (n,p,  60.6-61.0*) 
of  56.5-60*. 
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